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•# S S 
wiiieli me flmM Im the UmmygmM eontittoa mm&m a 
0ontins©tts sfstea al®© iaps-ses mwrnm 
XlmitmMXma m tH® ©f selaeitlQa. Tii« iim»t>er 
1©«1 la tiie mnMtlm Is, m the 
%f m&- Imif &%. m&h gen&mt%m* Mttm erm a tm 
Gt l»br«eii.iig., mri&fellily ii s© i©w 
ttmt tk© of it grt&tif 
It Is &s«aiie4 tiist thtae li«|tellers mil 1(0 a-iroidei t® 
s^ae ©xfeat If mi® of recurrent «e.l«©tS,©a, m lr«#4iiig aetliot 
tm whlQh 4ii%r©fttiag is ii©lt t© & fli® afstm ira-
m& @f pl&at® 1© a 
iegftgatlag fee Qt the seleetei 
art %hm &ad fi-ie mmmhlmtiom- m&€ 
m Bmirm m&teri&l for the mxt sfel©.. '•ffet teillag Xb thli 
»gt  Is  tti®' i t©#t e©afela&tl&a of  gsfte® fs-saltole frm 
thme prmsBt la aol ©ae, bat: rattier & gmnp 0f «@le,e"l©t 
,A.a tb# ©#• ofetsiiilttg tla# oae 
s#it desimfele teaeljpe l,i 'iiaite low* flit mmm Qf ©fetaltt-
i&tlsfaistory laftiviina,!:® sliamli l,a<sr»&it:A, Umeveic-t 
slas® «, greftltJf ©pps-rtii»it|' for reeoafeiastioii 1# p.re«eiit thaa 
•iiii4@r mntiimme stlf-polliaati^a. la Bim% tli© 
fat© of intorettla.^ is rete«&» gta«ti# ir&rt«fei.lity is h©id 
mt m level wiilela fliQuli. ptntll a#re effieitnl sele^tioa., 
fhe a©e of r#eiirr®a't stl-eetiea m a. mmm^ &f iiiiir#&®iag 
tlie fi?©taeii6y mt gmm la a ptpaiatien. pri@r to tlie 
imitl&tlm of self».p#llliisti©a toi b«ta amgge»tei. 
0tli0.r atiggestiotts lia« fegea tliat the inltrerosses of 
tht li«ts te© «.#«€ a# systbttie mrieties 
01* as parenti ts the pro€tt6ti©ii. of feyfeylts f^i? e-e®»er#ial 
tttlliX&tl®!!,,. 
flit pttrp«et ©f tills iairesttgstioa vm to tetewiae soia# 
&f t,ii« «fft©%s Qt two 0feles sf remwent #el<i©tlo!i fo-r ©©«« 
liiaing alllttf la. sn ,ope8*p®lliisa.te€ of corn. Tlir#® 
i«,60B4-.eyel© syptlietl© irai^l#t4®s mmdex* tli® rmm** 
mmt seleetloB &fs%&m m& tM ©p®a-p#lll»at-e4 irayi@t,f froa 
whlob, th.®j w%m were coapared. »@ aenpset of new limes. 
A growp ©f islirei limet $.meMpei. rnter a-
sjstei® of eeatlamoits i«lf-p0ll4ii«ti@a ia seleet-ioa &t 
gBmmtlm. ffaa Sj^ to m i| w&« Msed oa t©it.-€t3?0«« 
ferfowanee w«.fe -©osfsret with limes froa th.® aeeoiiA-
ifntiit'i'le#. flii® ©©apariaoii prmMm laformatlsii. &» 
to- the gikiii® wiilsto ai#it i«i.e as4#y ©festi sfst«a* flaalif, 
aa mm aa.tt t© tx t. exteat t© wliioli 
Mli%w t&T #0a"bial i ig a l i l l t f  Imft  "bits  al t trei  %Mw %h& 
rmmrwent selection ffittm* 
Llf ?m&TyRa EITIIW 
Mmmmmt lias sintli in mmmm vitli tli# 
row setiidd of laipeetii^ ©rigia&llr «apX©|'©4 W  i®p&4a» i f }  
%•& tht eii'#ai©ml of tbe kerael aai 
listi for mmmy jmrnm l5f fap«tr» asi eE:©erl.««»t stalios p®i*-
©Quael. fli# a&J©r &iftmmm la tii® eeaplet# eeiitr#! 'Of 
par&nt&g® «»pet»e.t tti® r^mrmnt ieltetion 
A 'tmrtimr tistia©tl@a iias fe-een, f&at, Mfeere mmMmime aJsility 
was the .elamelfr mattr 6.oasi4e'3PKtio,ii,'fe-r®®i#» asiiig tfee 
©aryent ieleetlon aet.li©€ hm^ lmB%€ «®le#tiaa tti© p«i*--
iormnm of teit fsr©«®.©# ia repM^ated f%0M trisli. 
.a«t and, J'©a#» 131 &i»a Mmym aai tafler 15) smggtsttA 
& sfitea wmy BlmXlm t© rifflirrtst s©l#atlQii m & mt&R« ©f 
••AmeMping liigh-proteia "fafletlss ©f oo». fet proeedare 
ROW .©©aaosly ®aflof@€ ia r#emn*®at i«le©%ioii was 
first atttliaet ia fiel-ail fey ^eaklfts (91 ia fh@ gO'ttl 
ift tills «se was %o protme© sfatlietiis ^.ayl@tl®s of mpn Tqt 
me in &rm* w'mm firs.t-gsatratlQn iiftorids w®Fe mt eeoaoa-
iealll' feasible. ?&© pro-6eiui*€H wlai«ti wat tmtluime-i. m a 
Qofttifittuwa ©ae,. yim to- prefiie &pport«.iiit|F 
tQT lapTOTtmeai than w&i peiilfela wter fiaple mm 
tiom. a#"! AefialteXf ipeelfiet, tli# use of tim-
p$trmit&l mpi0ty or soa® othef $tmM with a bro&t gm&tte 
%mm as the wma tuflied. On this Msi» tht aettioA 
Ijy lea&itt# h%e Wm. e&lltt feearreat Melect im tm 
fi!8:e«l «5®,»feia4.ag ftMlitf. Mm iii m%» mim the 
te»* 
III Sttil tS) m I>»®€l3if pmmAme' vh%^ 
MffwmA fvm tt ie  p-mpm^A "by only la tmt the 
m«#t was to fe® aa. iatortt iia@. Wadt^r tiils pl&n., s. 
©®mp©s4$® ©f tlie iiit«i*®f'©sset s®tt ©r a elsgle 1a©twe«a 
Inbrtl l..liigs trm^ th& *teri®l. m® to te-e a®@'d at 
©Be ^areRt in tfet prtta^t 1-eii of ^feMsereia,! ityte-rlA #®et. ffa© 
t®ite,r 3.4b© was to fe-# the. ©th#i» fliis net'lidft w&.$ 
•Amigmt§d r®mtrr«at geldttloa f0.r Mpmitiw- mmhitiimg ftteilltsr. 
As m&mti©me4 hf Spf»gm& m€ lif) mA Cl6| 
iiallAr dfatmM wei»« fease.d m tlstino'lly 
mMwmptlms* ittil's was Msst m Ulit lse-» 
iitf tbst csverteainaa®® i» ®f p.Mr&ry %mp&rt&mm'In iietepesis. 
In eomtmsl, »®wrreat seleettoa for f©a««l @mh%nim atollity 
ifi •fes.std om the mBByLmpt%m that a.«a|.a&at tmmrmhl& tmtorB 
&re a@» tapertant. 
4 Ifettliif 4«sigmet t© mke aas:i}iaa Ti«@ of 
%o%h gmeml ant wpmi.ti& waa presented fef-
•doai-toei:,,. letelasoa, sad iX}* fliit system, ia 
tv© foaaiatieii are a®§4, Ms Msa ieei.|p&t#i j?®-
©mrreat reelpretsl fiie fouadatieii p^pmX&tkQmB 
wiiieb sl#it Ue ©p«a-f@l,llttatecl qt sytttiittl.e mflB-tlm. or 
mAmaeti gestmties lifferlts,, ,ar® for mmrnmlmum iU-mtlti^A 
&i A aafi B-. Fl&ati in A •&» feif»p«3.1iR&l©fi &M csal:«rosie'i. 
to planti la p©pmlati@ii S. ©« the of per-
foiMAtiee the 'feett©,*"' A pi&at® are «@2.e@t#4 aflt iisttmrsss©# 
mi.® asiag the $eXfe€ .§•©#€• In s slallsr ^imaer, plaiiti la 
B woali toe »elf-pollinRt#S and "6© pi&ats la jI, 
t®®t erosst® @vaiu&tea aat tti# ia't#re»iie« aa€e» fli@ inter** 
mr&asm ot the s®3.eet«4 plants mm Um semree »at®plals tor 
the .next ©y«le» ffe® k B itoel£«- alght, .&% 
mmf MtAge la ttie he is ©A m pmw&mtn o f a ftytorlt or 
a# aattrial la tfial#li t© latet-tA. Ja tfee l&tter' m»B, il»® 
fmm mmrm A wroBld he iisefi la ©».© pareat of th® ionfele ©ro»a 
sa4 llsei from s©mr®e B la. tia® p&rmt, 
Spmgm.® aat ,|I0) hm& gtt§g®#tet a lllat®»l s;|fstt©a. 
0f remrmm.% Belemtlm fm #©®lili3l^ atolXlti' as m 
setiioA of oMalttiiif @rli|l<3al data as %m tli® relatlT® 1®-
f©i*t&ii0e ©f €lf-fe»ot %fpm ei feat m&tim la lieteTO®!®, 
Appliemtlom of the It e:ip«iit«4 t© profl-ft# feasl® la-
f©raatl0m mtli®*' th&m i»r#ir0a®at af somrm aatsr* 
ifilt.-
tlie Ft@ttrrtn1 seltetlda Jms aot 'b®@m 
asta ©.xttaslvely,  result# trmm 8#*eml Btt tAlet  Mv@ l©®a pttfe-
liaht-A, lis) ir®» sw^petsfal la a#41fflag fteM la 
& fliagl® ©yele ©f remrrmt Melmtim In ©©'». fh® ©©afelali^. 
&toillt|r of S| liate wm through the fiel4 of tlielr 
tep croBsm tQ tlie pmmut&l mrietj* A syatlietle 
was proiiietd i3j ©osf©sltl»g ll» ©Ifiit S|_ Itees with tlie Jilgheat 
toi^-eroti fieit®, B%wm Imt^mmhining iitte® w&m 
to pFGlm## a Itw-fieW ayatli@ti«» flie aoiapssitei' vem m^wle€ 
to the ifm-t gmm&tlm W a&tmrsl p^liiaatioa im ifdi&tet 
Iii yteli tpSaii ia two ii©a«e®a'.tife jmm the sfm-^Z 
•0f til# i^athtti©, yieltet IMM p&pmBn.t aM Hi 
pewmnt of-til# partst&l. mrletj. flit if»-2 ©f the l@w-yi«M 
Bfm%h6%t§ i-itMeft 95 pi,i?#0nt ant 18 peroeat ©f ths p&renlsi: 
faFieti" in. tiie 9mB. 
homtquis^ CiS) ©©atinue# tlie remwrnnt selecti©a prngimM 
ia til© tw& p#pili.%i9as« fianta la tli« g€»©»ti®ii <§f 
#&#i nfMMheti& w@m f©if*-pdllia&tti sat ©ttterosaet. to Wf x 
Mlk, f&st emmm «3f I^e plmsls twm th& kigli-yieli 
war© grown in n yitli trial, in If48 &mA in tlm 
fallQwing fmT ff %%•&% a»sset fr©s tlit sjatiietie 
mBm Is m retmlt of tlie 'tlffereri©® i« ri®!'®' lefel 
1», tli« tw© tHe teit mmm& w®r® e@iii»r©ft thromgli tia© 
n  f i d  o f  t h #  t e f l t t . r ,  W i f  X  w b l e M  » i  i a c l M M  l a  i J d t l  
flte mmm fielfi &t th® t®«t mrmsm frm t&t 
ei"®!® iynth'r:tia «« 2*f tmshele lelow that of the 
I» oo»trast,. the m®a», ©f tii® ttst 'ei^ties from tii® 
l©w-FieXt sfaflieti© %*s 15*5 bmstielfl beldw tiie tmt&T. All 
tfit erofiats fmm tlie low^-ylelt mrm below tlie 
tfste'r p&mmt ia fleXt while maiiy t##.t mmsm frm Ih© liigli-
ji&XA syjatlioti© were ml&me the lmmqui§t ma&lum^ 
th&t mmrremt »®i©otlon provides a me&m &f altsfiag tiie 
fmqm&my ©f f&yojprtle gtaet i® m Cl6) 
b,&8 als© rep®rt«d tti® pei»fo,i»»iie© of t»© tfatlieti,© mrtetle# 
fefElliBg fi»®a twQ, #f#les ©f i^t.eai'wal; isl$0tl©m la eoatmsl 
t® thB flrtt-eftle ifatfae-tlas trm vhiQh Ifctf mwe dtrl'?®!.. 
tn teotb ©»«#« tbe •i®©o«€ tyele raimltei in a ^4# la, 2ri#ii.» 
inf ubillty.. 
Btmrtlxm Stiff Stalk ifnthcti© m parent 
as,t«rlal, ipraga® aiii irlatoall. i l f }  #Mmliiei a siilft of ab©wt 
f hmhBl9 p-®-r &8i*e la ams t#p<-©f*©sa jielt tferoa^ a singl® 
•fsyel© of re0«:?i*©iit f»r 00»felalat ability*, fliepe 
w® mti hmemt,, a mmp%mMe siiift itt Itoe upper extrme, 
fb® tliat i<s failmre t© #fet&ia a sbift ia 
til® upper mtmm^ ®q«si t© tli« sbtft im tb© ae&a aaj have 
%®#a am® Itt to s. m&».&tim. la ylelt i%.iif® fw^m. 
yielti %q mm stwi. tArouffe. 
Siaee tla© tof m-M&ws fre® the origi»l atti the 
p&pva&tim wem $mwm im y§.&r» the 
shift l,a the me&a wma Has## ©a the f 1®1€ sf ttie 
tmt^er parent # J©»a 13# m a 
fhe F#e!«,r3P®at «#I.®©tioa aetlo^ ii&» also to®ea tapl^yei 
la mmtolmew iw^TOfeaeBt. Jf©liaa@Ji 111) fetmi & sifiglt eyel# 
0t wemrrBBt s®i©©tioa In whish the pmwm^ml tmrlmtf wm «»ed 
m» to fee v®rr effectiv© i® ia.@reailng' mmhlning 
ateility. fii® mmm.. jlelA of a ssaple of plants ^1*0^ 
tiis S'f.n-.E feaer&fcioa of tli© ftrtf-ejele pspmlatiesR wa-s 21.1 
pBrmmt atoofe tM yitM of tlie pmmMl fsriety, l4a.Afl4* In 
aiiitiott to III:© swperidrllf of the tQ|» erosfies^ the 
p©pmlat.i©a of t&t ga<re ytelSs which memgad sppyo'x* 
iamteli' 15 pe.re@Bt afe©?e tlios# of the origiml mri-etj, TMm 
wm TTQ itppfteimli® h^mge la tlie farlaae# ftsosg plants 1E TII« 
siiigl® ofole of rccapreBt «eleell©ii, Uii© mrl&noe being 5*^7 
for tb© original &M f#F tb© fii'st-eyel© popmlatlon., A 
mther wii.e imiiffe la eem'bimljif ablliti* «OBi plaati wit'liia 
pTQgmim vm &1b& »©,tet. flile Itt i^bmem to suggest 
til® poesifei# tesisraMllty ©f Sj^ plmatg wltbla 
te select lu&ttl&'imXM te Ut nfe-t la Hie um% ©jtle of i*em,r» 
reB.'l aeleetlott* 
fhe pel&tlf© feffe-stifeaefs of mm'm'^nt selaetion ia 
eospmrlttom to imhwm€lng siii ttleetlsa fe« ma&a® of Isereasiag 
oil eoateat in, mm was iaf©.«tlgatt€ t>y Sprfigii© sad 
1X9)• tbs parental m&ttrlal eeaeist#^ of i»e@ip»ml b&sli*' 
eros-i-fi llliB©!,# filgli G,|l k m&sMo.* tw® 
cfslet 'Of wsmtrmt oil eeat'ent bail b#©ii inereAset 
.frea ?.8 peret»t to 1§.5 perct r t la tire inbi-'r efilug amA 
ssleetiuii •pmgmm ewtrifig th© mme peploi Qf time sad in* 
Tolfiftfs mm. ftfuiiii .wabep of pellia&t loms «€ 
aaalfs.fg se&n ©11 seat est was sliift#4 trm ?.0- p©r©©Et la 
the to 7.J pereeat in mm Sj geaemHoR.. Ob tba hmM #-f 
imerests-e l» ell t ic m&vLwrmt aele«$i©a ®yst©:». 
w&i »l©tt3L,ftl5ed t© law %mn 5*^ tlats m tffifitut m ia-
%F®®Alaf &Bi aelettlQa-, ,Spr&gtt« ant Iriatoall pointei ©at 
tb,^t the aftmatsff In relsti?'® ©f tfa# fewrrent 
mt%^%im sfa%0m. woalA wltli tt»® §!&« gea-eti© 
fmrl&t'im ton"'a l# «xpe#t.@A t@ Iw semrlf aftftr tli© 
f%m f@atjrati©s« ©f self^pslllttaf-isia in tii» isirteting ©tries. 
Im oostmit, tiiere tiM ¥©•«& a© tr&sti© reAtteti©!! ia mrlm-
lilttf «at«r r@«iri?©8t ieleotlea, Aetaalli', in #aeli ©f tiiif#® 
p©pmlatioai !»• tb® remwrmt s®if®%ioE pm^mm t&r ©41 soia^ 
tmtf fftPi&lility, &» a0a;#mr©i. W resp«.©ti*?® ttaftAai^ 
wai ^grm$m la tli© .first-efel® th&ii ia th,® orlg-
i,ii»l T)Oi>uXalioai. la ti4t fros IlliTOis Ilgii Oil x 
vlx%,&h liai bteii tw© eyries #f -i.^le©-
t-iea %m s.^aniart ##iriatl.©» 'Of tlie seeoat^^^jel© p©p«latleii 
w&® SBftller tbat ©f tfe© fir»t*8y#l# an# tlie orXglm&l 
p©pttl,atl©:ii. fiiii wm- i.# aa lail#&ti®R that tliere 
m&f h&m feeta s#at Im genetie Tarisfeilltjr im the 
wmmi. ©yel®. 
ipmgwe, *111 ey., ant (21| pycteattt. atditiQual 
i&ta ©a %he'ml9.%±m effeotlir®neffl« ©f rftettrraiit teleetiom 
aai • eelettie® witMa selfet lis.es. Stiff Bt&Xk SfRtiietio wss 
•maet ai 8®wr®# »atarlsl 4a tftis stmft|r. A »a,fl:e4 ahift in 
«#« oil payeetifsgt, frm pmmmt is th.© original to-
f,'0 pemmt ia the •s-eeont-^^fil# i5®p»lati©ii was dfetaiaeft mater 
reftttrrtnt. fliii gsia w&i a&d© witliomt i*®iStt#tl©ai 
la mri&teillljr. ftet Btm&mM • Aeifi&tim of the first- aat 
.i©©©ai»©f0le p©l»lati©as w#» 0.f2 aai ©.f3, p#sp«©tlwly, 
la 0©spt.ri«©a t# 0.53 ia tlie orlglaal Ww&m' t-fet® 
systeis of tafer##€iBg mai ®el#©tioii witfeift H.aee» ©iX m&tmt 
ws lner®a.i#€ fi«©» pe.rr'ent 5.f'6 ia fi^r® 
ftaemllQits. EelatiT© efflnAenelet of tli® %!© aethoAs v&m 
mmp&r%& im mmml wmyn, wm Jmtg®# to­
ll# »©i*e li* tftff ®©®p«.ris@m. 
#e.i^iii€,. lo'btiPt, ftnaitf CiO) fitttAlet th© effect iirt-' 
mm Qf mmrreat &« .4 fe^reeding aetiieA !©• iiiiirsast 
TOslstsaee t© g#l,itimtfe0gi>i§yi» fmrelema le«f Ml^at itt ®©im. 
li current wm0 ffFaett®## iA ant 
pregenl.es of &mmm teetwtea rtsiit&fit. m& #««* 
©.#pti'bi® liii@#» Wh&m rnlm'SitlmtXm. priar to 
was re.«lits.m.t p3,a,.at.s »re ielestei aai lat.er#p0i.se.t.. 
f© a®Qoiplis.li t.iiis., f#llsa wa.f fres the sel®®tet 
p3,&at«, aat appliet to s.i3,kt of plmts-, Beti 
tmm i«lee%©t plants was. utot 1» etml 
a«#d to pmimm tfa#' fm tii# next ®y«le of «e.l©#-
%tQn* Im mmt ©«•©§ two ey-ele..# v%m effe0tlv@ la Qommmtmt'** 
ia® reilifsnee %& i, tureiemi to- & 0stt»f«.©t©ry l.eve.1. flat 
g&lB m&€m .in the tliifi ©ye.!# wm iipeateat ©a that • otet-alu®! 
in the first tw.©, I>.®£itg' gr«a.t®J' wiiere relatiTeljr m&ll !.»• 
•pwmemm%s tiai «.d© pfef » 
f i le  mse ©f ' fe leefeiou m&f not  b# i lai ts t  t® 
frttoRteaatif •^r©»«-f#rt|.lim©d plant®. MmSMmm 16J 
sljc Fg plft'Uti fmm a mrletal 'kfhTM of eottaa 0». 
tti© fe&sl# at tlifli* feeiag afeswe th© *ir©mfe ©f th© p&reat# 
witb t& fonp ammmtlt&tim Ml. f&ialfel® 
inu^vomm «ei.e mde «ong the pwgeBl.a of tee 
A pregtRf of intemrms wm grows aai iaAi-rtaml plm%$ 
is, m& tm th# imr Wa,ep#aa» 
ia til® original pefulatiaa plants abof# 
tlie pai»6atal afeirngt fQW-&ll imr eM&»#te.ri was f 
after oat ejfle ye©«weat lelsttioft this Imt 
iii©i»®a»et Iq E3 ©aaelaitt 
•reettrre-Rt #«3.e#ti0tt eto to#' tffe©t4¥# la 
•planti la mi®im ^hie frnqmemy of ©aperier geae eoalji-imtloas 
i5©n«iA®j»a%l|' ftloT® ttist tQmmi. ia tfee Fg." 
Sswrsl j»os«ifele attheds hme tUtt® "bteii fm 
til® ©©i«©i*!el&I utiliE&tioa'of tli® f0pmiati©a« Aeriftt %f r®-
attrreat ffee lat#r#F^@»t4 p®f«li,tion aaj, m® «tif-
fest#4 leskias ff), be m&A ma & t|-iitii®tie Yarietjr. ,H©-
TOlts ©btalTOd bf Ii9iiiti|mist (13) m& ^oliitifoa 111) itipport 
tliit pl&a.. ittll C8| aaS i©ast®^, SoMaflaa nmA Safwr Cl) 
pmpme th&t tim p0pmlM.tlms ' b& m&A &m pmmt& tm tlie ps»©» 
teetloa of liall (8)f Sprsgut I IS), &ad lioaatt*lst 



















































































































































































































miSIRlALS MD MEffiO»S 
Aa mrit t f  #f  &&wn,:  Kwm fel tm teat .^ 
thre# tffitlietit f&i'ifitiei %mhm€ lines f'l^a 
%m§f eM "111® single erag® ¥ff s 11& -mm mplofe& ia tui® 
stttty.. I»i m?,tet|r *•&» wi&B%y pisatet in es«t®ra 
at. tbe ti»© hybrid mm "b&g&n mpl&m th$ ©pta*'p#3.11a&tit4 
wrleties. It# txtssilfe ttst ia tht a-F#-a i# mu 
&t »a.tlsfa©t.<iy|^ f-i#!! sBta fl® syettottl® 
bay# l>e#m i#slfaat#t 
aire tssea^-ei-el# a#vt3.®f:et f»ii 
frmf. flaa prsetiarei ttSfi is %li® first' eyele ba-rt %©•©» 
,glT«fi In ietail If il,3l -aiii will M ©aly Ibritfly 
reviewed lie're. 
4p|>rQ*l»at©l,f 20§ pl&ata of S«f vtre sel.f.»-p.olXlBated 
ia af e-tet w&s im-ret fmm 36 of these pl»Et0» 
lesl®tsii@e to rm% M&gimg vm» tlie »aS,ii faet©r e-©n®,l€,©ret is 
wAlng the fblrtf froa emh of tii© 36 i]|^  
mm planted 4B %n eross.,i:ftg M©<sk In If^3 wltli 
the pftr®iitftl ¥mrietf ms the pol'lea 'tomrse. ffe® S|_ pmg&nf 
r©»» were €#ta.«»elet tli® tQfN.#r©«se€ i«@t fmm &11 pl&mts 
¥itliia e&^ wm wm§ fills t«^p«er#s»tA ««#€ wm 
to w0B,mre tii® ©•oateiaiiig of th© ^ofresiseiitiag p&rtmt&l 
Sq plaats. 
A t@ft of til,#' 36 t#p «ii»ofi.s«s mms $mwn i& X9^^. 
liflit Ham m&m top'^&^ss ^MMs Is tkl® t^ett e,»®e,e'4#'t 
the mean fef "©-a® ar m&m «t&a'€a.i4 €®iPi:at;|6» «ait« w©» iel®'.<it«'€ 
at t&r m high^fiwM SeftH' Sj^ lin®.® 
wiiese wtr# me m m&re fiefiatiOE 
aalt'i tetlew Hi-© «#».» *«•»• ttssA |» tlie proa«ctl®s @f a, 
f iel t  Wlftf  S' .e#ia fF©» e-f t t t i  of  tfc« ©O'apaB-ei i t  S |  
Itma- we» '@dsp#,iit«d %q »»!&•© mp 'es#h 't,|'atli#t,l@.4 fhe tm 
'00ap©tit.t.'S w%m plaat#i. la imwms^ fl.ot« in If45. 
Api5»xl®s,-tel|- 150 were feafT'e.i-tei without g-sle©* 
t im tmm mtih pi®t* ftiii §-##€ was is-iigii&tel the sffi-.l. 
fea'tratiem. fiie %m wem ag&ia p.lsa't0i in #epamt'« 
isol'&ttt fields l» X9k€* Emm fmm mbmt 200 ©f tiit 
appemrlfig- pl&nti  im. eS'Sii  #f  m# ft»1.4« were iarr©«t'#a* fb@ 
Wlk04 @m4 wms &.migmmte4 fUe sfBtlietle irarie'tel®® 
&l tli,ls #t.sg« mm mte^rM to si atj Sfa-2 mni. J^e-j sya-a. 
la & p&pnMtim of abaat SQ0 plmmte wm$ grmm from 
Ufe-e ES.| sftt^g i#®4, tii.@ Itetter ^pptaring plm$B wem 
p©ll i»a%®ft m& d'sttroista t© tf l f  *  M14* mm from ISM at  
s#Xf*p©i3.liia.t#t pliiUti t©gelli«r wi,tl» tM-tir tei't 'erot-sts 
were at ha'rreit. 1 sritii twi&X @f the test ©fosse® 
w&s grm». 1.11 If-W* fbe resttS.!'# Im't® fee©.» reporttd fey 
Lonnt«i®t il3), A fF^ mp- of t«m Sj^  liaei wte'St test'-'sr©!,® 
flelAi tx#«®€ei 111.© aesn b-i' tw© er asrs aefi&tioB 
ttait® w®r« ss ijaa.!© for «. ftetoiii-©!-#!# 
aynthetio variety wferred to deslgaa-
%lm K return t© Kmg, tM partat'&l #®mre©. li tto.# 
&lgli*yl8lt sfii.tiieti©, 1.1 the »BmnS. 0y©l#, siiS ClO) tlie mmher 
csf limes ttftet la its. py®i.«©tS.oft. 
M m&md grmp of 3% Sj lines., la.eltifi.ing tk® %m meutlQmA 
sb#T®,, wli08t t0|i-.erefis yltlts 6*©eit#a tli.t m@m. bf ©m® or mom 
stmatari iefii tion units were i#le@te€ m tiaiie aattriai for 
&mther varitty.,. fht©«.® tw© sfij.tlt©tii» 
mri.©tie.i were, earried throttgli. tws s%mm%iom of rsfii.®a 
a&ti.»g is feasi»13..|' tiie ®R»t ®&a»er t.#s#rifee4 tm tfe® first-** 
eyel® iyatil#ties, 
A p&pul&tim mmiattng of alsQtit 500 Bfm»2 plaata wmi' 
gmvu im 19^. fbe plitea©ty^ieal.ly a@r# t©sir»t)le plants wer® 
s©lf»p0llliist®a ant mt^mmrnS. %•& WWf m 114.. fiie te.#t ©rettgst 
o.f ff of ttw«e plants wt.re from im m yielt trial i» If^f-^'. 
fbe re8.tilts Jaaf© te«©a «p#rt#.4 by ^i,#iii».i}tti»t (151 • •lle.'rta 
S|^ llBt.i. whose -ttst-oross yielA# were etie or •odrf. -©tanaari 
An-riaf 1©« maiti helm th« «.©«.» mm mi..ei l&«i© material 
for a se»ad-eyole synt&eti© mriety 4®sigiiatti. tlil« 
gyathsti© fariety w«,® @ji,rrl«'d tliroafl^ #a@ geaeratioin of r&E.d©« 
•C«ya'«l) iii aa isslatet i>l0t is lf50« 
Iriif fari«ty.p tH© sya-l geatw-tion of KLojj syii*'2 
•g®ntmt4®« Qf ^-^111311 itt 500 
plant pl©tfi in 195 U lipproici*t@ly Itt j»l®ati ia eaeh of 
*9 
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mtoiltif is eaefe gtiaerstida tli© 3^, 
In 0rt«F 'to e#apAre tk§ pvwfommm of hf^rtAs hetwmm 
high.** saft low«-o©iitoiaiaf 'Bfmtketim with ths p&i»eatal mriety 
•aai, t.,iie ©fatfeeti©# m aw®h, «R4 ISi|mQ^ w&m 
If it'll p&iFsd wofm were ^rmm aat 
©I'dsstf 8»4e r#©ipr®eall|- asiag p®ll#a, 
file If52 fi#a.€ %pi6.l it#MS «» 
%.##t ©F©ti@s f^dii eA#i ©f tiie #p»a»»polliiiat0i pepmlatioms Irug, 
3^ •0r@s«.ta: fro® tfe® «A» 
rmmmM. feaemtloii tJie iom #.p«a#.pd3..3.i:iiatfit p©'f«3,at'l.©'ii« 
as sa^, ^ * SLsjj# &a€ fhe 4E^I. 
fg g«ii«»t,l©»B 'Sf Iff X M14. fb,e fO'tti* #p#m»-f©l.l4iiat#A pop-
til&tioa®, t?lie two QT&mm Tamtwmm synthetle mrietles and tbe 
f j  aai  fg gei i®»ti0Bs ©f t f f  x wtipe Imeiatft  fo^-r tXmen 
&t' »»«.©» ta mA replio&tion. -fhtFe wep® tl«s 3fO plot® ia 
eaefa repll:©at;4@a, 
•til® ttst *ateri«.l was gfewa i» 2 x 5 bill fl©t® ia a 
r&Bdesl^ti eaaplet.® M#©! tesiftt wltli #iE r«pli«llo»s. Wmr 
^©rii.#l,8 w«re • plantt-i im tstfi Mil ®»4 tti-e itaadi Ikiiiiiet to 
two 'plsats p®jr Mil 1» th© »e#:tllag fielt weight of 
wr mrn from plat vm snS for 
•^llls 'hst&m isis®, umm •&»!$%%&* ,l#lstaf»e mutm% of ttit 
P'&lii ¥si t©t®3Piiiae€ Mrf'est ia thpm Feplio&tloas mA 
rnmmgm •mlmX^te€ tow- &B.&h mtwf^ 
§m the h&BiB of tliese ietc rntaatioa® lli© total ©orrtttet 
e&i» weight tm ©Mil iatrf was eoavtrtS't to fewsjiela p#r mm 
at 15.5 p^m&ut nQlitttpe tj^sing Mtm§M,W"9~ pmmMrm. Psi**-
«eiitag«s ot .reet-lodgei plant#, ij»0pp#i ears, aad slant 
eonpatti, from eeiiats wltlils saoli piot. 
AL lESIILfi 
file tsts fmm the mtirw experimeMt mm sm-i«ariset in 
fstole 8 (MppmMx)* fk»r& w&§ so»e m t© fii# 
pmreatam^ of two fhe»e w®i*« eati*f fS la tli© 
er7sa®,s sa4 eatry i& me '&0u ©reeiies. 'Sie 
yltid of «atrr fS w&s stmimM Ami&tim mits belm 
$m mmm of tlit mmam «i the field ©f 
imtff 2^9 wm 5*fl ststtft&rt dtfiatltE maitf toelw tli# ae&n 
of tfie Sfcojj test trasi-tt, j.-ssmalng %tm% the ol»-. 
t&iaeA were tti® tm# •mfisaeea aat tli&ii tli® pdp-
ul&%lom& mm mormttf Sli« e.liisiiee of ©"btalning 
til© tlTfff.tat inaivlflual ija tM© monms wott,]ld 
'be mbmt I la 30,,QdO M-d tfet oa« im tis# Eho^x oTOseea 
I im Minm ©Blf #&aple fstlastef of 
w&rlmma mr& mwmlMMe tae ebctv© ml-tmlatlont &f® at best 
©^•al,!" s|)pr©xl*ati©«8.. fhe mlemlattt &m 80 
©Etreiieii" ©wall* tii&t the trii® fpoMfeilities ««»%„, 
'to# sartx. 
Am a. reamlt of tli# eyii,#!!©® lft€imtlag thai; thes© test 
«ii»©ss't» ar® rot fmm tbt f©pmlt,ti®as 
all mtmlmtima mm maAm. 4r iMpli-e&t#, fimt with, tiieie 
ktemB laslaa^d sma smmmA witii tli©«€ S.te«» eli®iaat«fi, fMeir 
ellaiaatlom intlmm»& mmt estla^tes: ©mly iligfatlf, Sxeept 
mem i»fil©afeA ©tlstnrii#, all ififo-rtt&tlw, on the^ 
te»t «r©®:ie» fmm KiixKlOj ©'ii the i*©--
mmlmim f5 itmwm Im mch group• 
A' mmhlmeA of w# m&t |a#tified sXnm 
m te«$ •clf|. .gs^# a hi0k%f aignlfi^ iit 
mint C§.01 ItTel ®f Imtle&tliig tttat the erwr 
mrlsaees wm& mrf likely a t^ -inqng iii# 4if-
,ftreat gi»©«ps.. M ft wsttlt MmmlfmB were mn for 
©f th® a»Jor gr#«pi of test »©#«#•• flits# a..aal3rse»* 
wliiefe W'®?« taleml&liet m fieli ira-lftit #f mr mm p&r plot, 
ft-f© ia 1» fht '(goefflcieiitf df mriatieB for 
til® fomi* am J or gr^mpi ef t«»t #r@at®« maftt (rm k.Bp 
p&mmt t0 l.ig pm&m$ whi&k wmM he edasifttrst f-t'rj fa^or-
all® f.0  ^ e#fii fjtem 
fh© flir«e Sfnthetim sni Km$ 
As S#iire»« of 8®* Mae® 
ixttpt f©F tiie test Q'f tli.e $$ %.lms tmm 
Kmg la Ifkk $Ii® s4agXt«©r0Si lifteit, Hf % H-if, w« ms@t as 
tester pmwmt tiirttiftoiiit tlili ata%. Qt the 
©f tli§ tester "tb® rsiiilts »&f sot prO'flfi® m geet neasur© of 
general mmhl&ing AhiXttf "bmt w&%hmr saouli, te# oeasidered 
m& emlmtlm Qf til® lia®i la &«»«©« with this partiettlsr 
flnrlr•©«•-«« iflria. 
X* .Analyses of Tarisnoo, ©©©fficients of T&sri&tion,. 
and genetic components of Variance fof fieM® of 




























s 3.368 fk 1.806 
370 ^.337 







375 0.521 $>10 
0.615 
Sp^ ofetaiti## W' trr®r mmn tqmra 
tfom Sq plants a-ean and aitiding hf the 
•&f r»pIication@. 
*23-
fii® iats r##ofA@-t m. the te-it ©r@s««« 
froa m© three gjatlie-ti® mFittl.#* .sat fr©» Inif: mrt pr®» 
«©iit&i ia fiftfele 2. fm ansa® &m ©f l.nt©rtst la that tMf 
mw b« ©oa»id#r#t e#tlaat.#» of the mfemg& pepmrrnmrn is 
ero»t®i witii til.® §«.«© ftstty &t m sa*ple Qt lia®« 
#dali. fee mvif&i,' tw&m e«.©fe 
2» Avew^ t agfoaoaics data recoi*€«4 m 302 Sq plamti from four sources outcrossei t# WFf sr. Ml^  »« a. 
eo^ared in & field trial grown ntar 

















raiiiOi) fl ff.f 11..# il.i 1.3 f?.8 
KHlii(io) ff..f 11.1 5'*l 1.1 
MiSji; rs It.l 2si 1.3 f?.9 
Ei*af T6 92.^ 3.^ 3..»3 
i^asittriag %h& par-'©iit.ftgs ©f the ii-mtlieti©#» tlier® .are 
©©,rt..&la Imgiml mmpmlM-om *y %# aneag tli# »®&s 
t#sf-..«r©ss fitMf.. Sy tti# 0f tti© tlit iifft:r#.a0« to®* 
the mmu t#.it @rois®s froa and Irmg., 5-1 
Mahfl# f«r airs». ms femad t© :iil.gis.lf ilgaifl-esnt. Lilfet-
the &lffth# mmn. of-tlie ®lxiClO) 
®r©ssts «ii fr@» SvS wfti hlgiilf -iig-
•21^., 
ilifiosftt, 'fto© Ijgtweem the *®&ii# &f WIjiIiq) 
m& te»t Iresiiels, dW iidt rm^i t^3.® 
»i§ulflmn% 'Co.©5 lefel of )•» tii@ t*valms 
feeiaf i©a§ than mitf • 'fh® a#&s ©f tli« tm§ test eroase® 
wm 2*3 thm the aeaa of %b.e th&ix 
wo«i©»,. was sigaiflt&fil. 
BXmm Krug m« tM® parental *t®riAl iitm ¥hi©ia the thrm 
eynth^tim mre teir»l#f©t, it is ©f ifitereit to stnd^ thB 
arraf ©f tegt^srtai jielis f,»* «s#fe ©f tli« ^©fwlmtloa® in 
eosp&rl»©m vi$k IM# mmn of the Kmg lt®t er©»s@».. fte 
ttttuber &at pemmt @f Itst ero«s@# trm p©piiiatios wiileh 
m%m fetfttai. tii® f:5 permmM ®«aftita©« lmteffs.1 sf tti# Kmg 
tett «©s8.e« Kf® |5r#ieatti. la fmhle J. Afpretistelt fmetX&m, 
§2 sat 83 p#»@jati re«^eeti:f©ly, #f tlie test ewsi'ts fmm 
III31) abov® tJie laterr&l ©f 
the me&tk of flte ,I«»f test er©»»#ii. Fiire rM k- p@'r.©eat of the 
tm% ©r©s»«s • thes® wt^r© that iiitei?ml. 
ia eoatmst,. ©.ttlf p«#eeat ©f the m*mma trm &Ojj 
li«.t fieMs ,«i'boir© the eonfidenoe intermi ef HM© mem ©f tli® 
I«ig %«»%. mmmm -m^ 63- pef'ttat below iaterfa,!. 
^ It Is api>'&r©at twm tlie alioife mAp&riB&m of seans arii 
gtitt«1i«r of teft eressot feeysst th# ©©Bfiteii'©® Inteifral of the 
ssaa 0f I«g test @r©i««s ttist the twe of i»#emri»:@at 
#«l©<sti®s iim% qaltt effe©ti¥e ia altering eeafelaSag 
afeilitf la m«a« p@p«lati0iis. 'It mviM to® ant lei-
«»25* 
tsiiat If lim& were' 4«fe3.cs|>®a fyea ©aoh peptilation wilder 
a iystea -wh&re ©nl;f Tlsml teleetioB, w&» pm&timd those 
the mer&ge, he hightr 
in ^roaem with iflf % Klk thm muM line® from Kmg* 
hikmim,, lints trm. w0»li ejtp®eted to be inferior, 
m the avtragt# to liiiei f rm Irttg in mmMning ablliti- with 
the li'Sed ia this stuSy, 
tabl© 3 .  im-feer sod percent of teit ©rosses fr©« the three 
si-Rthetlo mrittles ani Kmg wbioh g«,ire ylel4i 
beyond rhe $3 percent oQhfli«iiQ© interval of the 
aeah yield of trug t«it oroisss. 
soiire# 
ilttbsr aad peroant beyead the 95 pwmnt 
eottfitenee lnt«jrval of th® ®@an jlelt 
of 
test Srosiei , 4 
boir® iel'iw 
S»aber ""'f ™" 'i 
•61 S2 k 5 
62 83 3 
Ktojj 12 U lif •63. 
%rag 36 kf 31 kl 
In prmrnim the l>r©®A®r i® aor© iatsrtuteft la th© o©m«* 
feialng abiUtir of a relati'rely iiwtoer of liuea retalaed 
for' fiirther atmiy than t» fh© mermgo of all those tested. 
.For pmtpoaeB of Qemp&Ttng a superior group of lines froa @seh 
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Hi M hi le mi 
It %$ &3>pare-«t frm tiie of msms ®f fihe 
sel0tt#i. litosses witu th&t of 
til® aelentsi Irag %##t ©ress## that tiie two. tiigli^jiel.4 #fn* 
tlieti#s Qtt6T a ©pptrlmnlti" fer iWX0pa«-iit of llae« 
wtiiali, esMfelae wall with ¥Ff x *1^ %b.&.n t©«# Smig". flie 
Vantage I® ft©t m ii#w«vet», wlxea Ti«w#t im this rnmmm&V' 
ai when te»®i m the mmm yield of .sjl ieil ©retfres fj?« tfee 
llirte Bmrme* §&mpmrlmm- of mmn fteli# ©f test er©f«t# 
fr©» Krmg and fr©« tfet Bwweml m the hmis ©f all 
tist mrmm& mA m tli;#' ¥ails ©f tii® s®'lest«a tern hmt fmm 
mtsb smrm- mm. pm-smteA Im ?i,ble $* M ali $}i« dif-
hetuem the Bynthetica ami Emg wm .l§»s Mli©,a 
©m tilt s©!®©-!®! samples than when ftn all teat epeftet. 
%t &^pmm th&t a part sf the .^S.» mftte tbremgli ehaagisif tlie 
geatral aeaisi li*s %m%- througii a retttetism i» raage m& 
tiiri&fellitf ot the %m% mmtm vltiiim the syathetl©#* This 
is mmt »flt©a% ia %hm m'mpmTl&m of the t«m 3.aw»«t-jltX«l,«g 
teit wmm» tmrn Iinur witii the tea lowest tmm In 
tilts ws tM© th# ataii fr®a 
KrmE "feii-® ««aft &f sli Kmp- tmt erosses was 2.3 huBhelB 
&how@ the mmn of all 
The praetieed la all phmas of this strndy was 
Mse4 eatirtly ©tt yltia is t##t mosses« »© ©ha»ge, otiie.r 
due td mii«®a vmM tmw h& @xp@et@« is otiiei' 
t&e ia 'qaastici^ ii wm atso'slaftet 
witk fielt.. i«aii «Ata oa mQlBtitm ia tbt gmta 
li'jp©k«a italfes,, iTOppet #&rs, aai stani fo2» teit ©fos#©# fr®* 
tlis ttirs® 8yiitli.®%l©fi a»ft Iiwg mm pmss&tBi In fa%le 2« ®i© 
mmm f©!? Irag tes* mmmM mm m§A m the gtaft<ls.Fll.is a.ii4 
tlie Qth&T p®pal&tistt mmmit wm® mmpme  ^ *«if. f&« 
T«.M® 5' Differences toetirt#ii th-e mean of ®il tMB't 
eross«fl and of tea selected t@«t QmB&m imm 
Kmg and eimlX&f* »«afis for th® "fctet© sfntfcetiss. 
Dif fere ride between aeaa fitlas CBtt.) 
seaparis t^t 
feat Orossei test 0ro®®@g Teat Srosaet 
«%scx;0-) 




&lft%mmm tetw#'tii «. ataa. s@ist»re |i«jpe©»t f&r Iim-g fw 
SMji test wm blgtilf slgiiifimat. flii® m%gk% Is® 
intei?fr®t«t as aa IMieation %h&t wm near opttoa f©i* 
aatmrttf and tli&t- iel-estieii fm lew ylt la t».t result@i la tJa® 
mtrntlQU ®f e»llep types.. Soae of th« Qthew 
%mte€ wms Iftfg# eaeiifli to tlatidtlsally s 1 nXtimnt* It 
%r#ttlt appear tiiat fof yieli. feai. llttls If any 
0R the level of s-l&lk feiprnkiiig m ®«i» €r@ffiag. Im fim Qf 
the tmt %h&% flaa.tJi.iig waa at an tmrme-^^ mte m€ tfee 
later tt.aispht li,&Te hmn expectb€ th&t tiie 
st&B'As wmM. hB r&xf me&rlf t&e flame ia tmeli grouv* 
.Seaparisttn Qf Mam frm the G&ltinfr B.§rie$ with Liaes 
fp©a t.li.t Seooad gycle &f le-aaweBt Seisstid-si. 
fii# 1» til# sel.fliif s«.ri«« w©r« fmm 
s.4a© S|_ mm msbA ia tli® mmpm-nt selmtim .series, 
tw© »«tii©€t wem tlitt® ai>pi4#ll to femhteti©.® mtm* 
i&X, Mt the t:ias titett progmmM w&re s%&ptedt hm@wew^ m 
mmpmiem of •tbe rel&tlTe effeettiwufis of 
stthsit •mB set ctSiittiip.lat.tA,» fli©,r®fo»» a® partl©iil»r 
sffwt wm waie t© keep tli® mUMl-es* of pe.l.Xiaatlo-fis mad veim®® 
Heft lag eqm&l 1» tlae tw© pm$wms.'* Aotualiy* t»iie 
&t testing in •%&# mlflm seirie® waa gm&ter t&sa 
ml0k% b« expeeted fmm the wmmh&r &t liaes i.BT®lfe.t» fee 
t@®.t &omm 9f %h0 Sg plmtn wtrt gr@wa In. tm& year® &iit 
fiit %MQ til# »«0oai ©ro.sie® of tli# .i^. 
plsuts wer« mlm gjpoifa. at twe ImmMlmB bat ia a alagle year,. 
Ia wlie.»ver $w© m a»t slfter*llaet. similar 
resiil'l® tbey wtF© retain.ea. m&. theit pragesle# matil., 
#ii til© l8,.84s o,f tlie progmy test ©fo.®#©#, a iogle&l seleetion 
could fee. rn&m* fmm. th® iittitl>®i' of tm% 
m&Bse§ §pmm mat tM.® iaprevst the mmmef of m&lu&tim. &f 
%h.9 la %hm% tfee llaes m% ©-iili- tn a®**# 
t©t&l iJ-tflieatilsiis, Mt v»m s.l.«© ia »dr# than m. 
fir-tio f®&j? aad lueatita* 
file ,si."r®»Rge ^gf^aesl# €«1ft rteoMftA oa tke latgli- &m.&. 
iato'»A Itaes mMr eojatiaweiis telfinf 
mat floats tmm tli® tore® gynthetlot la Ittt ©foases wltli 
iff: i£ 11.4 &VB p're#®af«4 im fn-fels 6* fhe atsa fltii. of tfa# 
fable Average agronomic data recorded on 22 inbred lia©« 
selected for high cdaitoining ability, ei^ Jht infer## 
line® aeleot^d for low combining ability, and 2M 
Sq plants from tliree synthetics, outerossefi t® 
1F9 X Ml4 &a a t©st®r, aoiap&r#d in a yieli tri&l 
near Linaolii, Hetorasliia, ia 1952. 
iourc® AOT& Drop f^ti 
of iwfetr' yield Plants Sai*« it«a 
ftst Groif©« Bu. # 
^Hmi} n ff»S 11. k 1.3 f7.8 
n •ff.f 3.1,1 3-3 1.1 f7.'9 
lines m f?.l 11 ,.2 2 .f l.-^i-
Il^jj fo.l le.i $ • $  1.3 
*Lmf® liatt s 19.5 a.i l*Z fi.8 
t2 t#«t ©r©-M©« iairolTtiig %li# liifb lis#s w«« 9f<»l iMiilielt. 
fill® t-®ts a®! tiffer sigaifi#&iitly jfrea 9f*3 * tke 
Beans of tue t®*t #r«i®ae# fre® sod f© 
tkis r«®mlts obtaiaet f?*o» tiie applloa-tida ®f tli© 
$w9 wry aisilmr* 
Only feiar ©f t&t .22 t.est drosses fmm %h.e liigto. lines 
e»«e4«t til© tfiitb iiig&egf test erosi fro® IMijilj,!) aat 
tw© of @x©t«4#t thf ti nth from 
fm fotir llmm mil tmm& hm^k t® th-t »«« % l|:a©,, Sllf, ast 
%®mas« of tftis vmM. %e ©f Mmmhs.% Xtss mlm tkaa foiii* 
iines witti eQiisX ©@»teiaiiig sMllty 'femt viiifto vem m&t so 
©ietelf relat#!. flis. teit mrms- of on ef'th® mt*sa€iftt 
liii,©» 108*2 femAfels, fliis m0 slightlf 
&b@T« fth# hmt t®ft w&m trm ettliti* 
tlie sttperlertti- Is set sifalfi'f&at tt mm to# «©«*••• 
sliertt m iattt&ti&a th&l %M mmtlimms profraa 
reamltet ia at lea«t ©ae lia® «t«l t# tli# l3««t olstmiaet is 
twa ®^®les of we-mwmmt .selection. 
At p0imt«t ©at tof S.pi*agm» &tt« iriiiiAli iWl ia reportinf 
a mmmlmt sliailar iwestigatiea., geattie tarlsfeility woult 
llSLtly fe# wmf exhaniit©! after tmr or tire gemsMtieii# 
.©f ®«if-|i#llimtioii.. Ml tie if «sf fmrtlaer afimaee in mm*-
felaijag hf mtmtlm vithin fli# ll&m e^ald b« 
fii# mly fer mj apfre.@i&tel« in ooabiaimg 
alilttf ia tilt §erim w011l.fi tmw&lm rt^^ateiaiag tw. 
dw m&m ssl®®!®! ii.ia«s» Ir wlm ©f tti« fs®t tftat th© #ai|' 
lia## wlasit flelMM vmm t© tlie l©w®«t of tb.® 
#fl©#ttd t#s fi*#a 'eitli#!* ©r ail •traeei 
fe»ek to the saa® Sj_ pareat tiiii pesii^ilitf B,ppmT» quit® 
timlteA, ©a tli# ©tlitr liaad.i Isy mmtimatrng *ltii a grmp ©f 
seleettd twm ®3p' ai.aitl©»l galai® 
aight l:#giially ti^pt-cted ttate'r ®itfee,r ©©Etlaned self lag ©i* 
if til# S:el##t,l©B wer© fea«e4 ©n ©onbiiilag 
im test 
1,2 lia«.s trseittg ba®l to Ipw-eosblaittg 
elglit lisJ. l>e©E fQ.jp i0¥ eoiibinlng sfeililf In 
geiier&tiOfm#. la th« ethm fwur-i ws« praetieet ia 
the ©f high mmhinlmg fli© m&m test-ereti 
jitM 0f til,® ftif&t iel@et#t fer Im combining alsiliti' w&a 
f§*:S tei.sliel® a.« eeat^rea te fi.l tonstoel® t^r tli® »e&a ef tli,© 
ttat ^msmM tmm Application, t&f tw© .a^ttota liitir® 
r«SMlt©ft i» rather siiifts !»• -the mmm* fh« test­
er©## fleXA sf a©»® Qt tlie liaes fTOa. thB selfiag »«ries vm 
m lewj, hmemft m tlie ataa Qt tii« tm lewest trm. 
Oae pm&WlB #,jC'pi,aiiat,l#a aig^t fet tii&t m 
re®0#i. tli©s# llse« vith Immt eowtoiniag wem ,l©at 
tm» t© Ikeir la©l. #f figar aRt tiie F®s«ltiiif ^Ifftmlttm 
Inmlmi, 4a, tlieir prepafatiefi. 
f»rfQmmm ©f Si-fttHeties p®.r a,® aaS liffe,rldfi, h^tmmm 
Higlj* aai. I#@w-Oombln.ing 
Hit agf#a®ai« i*t& m tb# thre® •ijatheti# 
mrimtlm mr s«, «t the ,ii|'fefia® 'btliwteit tht tm® 
eeatolsittf aat tfee i#w ®oafeitti»f 
mm prmemtmi. ia f«.M,# f* KHijj^ -^ j^ j m&. XKiij|i0| 
2*9 md 2*6 busfiels, «0» tilMi iMg. 
letther of tht dtf» hfww«r, w»# aigaifi^at at %h& 
i pereenl itf'tl. fli# iiff#r®a«8 letween i«ir ani 'iimiji, 
If .J teisliels, oa th© feaai. m® «lgiilfi»&t. 
fsMe f. Ap*@»o»i.© €st® recorded on three Bfiatiietlea, Kmg, 
aal ttfo iriflrlig |]^ etwe^sn syntjietlss ®o«p&:i*©i i» a. 
frield trial grown m&r LIEOOIR, SeferasM, Itt 1952» 









^HI(3U . $ f . 6  13.f 13 3 9f 
8?.3 ia.2 16 2 
Irmg Sil-.f 13.1 1§ 2 93 
IL©j| 11.1 5 a 93 
^•hzi3^il ^ Elf® J J Br.i 12.6 5 3 9$ 
»»5 M.i i 1 9^ 
f/10 |fle2.t ©f tli# two hfbridB liet*e@a «|iitsli@tie» li of 
pmrtlemlar of tht p&i'tatal liaej- for 
the lilgfe* &Rd i0¥«comolnlnp sfmtlitH## vm» m tfet fe&®l8 of 
fieMs in Itst mmsm with ttm s&»e tester®, fh© • eff©etiT#*-
,ii#«s ©f tills wmM s,ppmr0mt im tla# a-eaa yielAa of 
test 0ras«#« fr@a 111® l©ti* «» mmpmm€ wltti tli® higb-^eoatolalfikg 
s.l'tttlietie® Ifftfele t|. •Qiiaag# la gea® w^mlt list 
p«0-te€ ia feo%3i e&»#« bat tfee •eh4ii^ e w«lcl oeo«,r la oppGeit# 
•33* 
direotioM.*- A# a rstiilt, mgmr^Xms ot ialti&l f#a« fm» 
qaeseies, the iifbwMm sjnf'mttm skmld "&«• 
at ms « a0» loei tfca» p&rm%» Qnlf &t If « e.5 
iB 0ge parent we«l€ a. parsmt aat lii# bfbpit equal %& 
lietti'osi|-goait|'«- If overdoalnaa#© *#i?# rel&tifeli' aer® lia* 
p©rl&nt. tii&a doain&nt faroFable geme# ip lietep©'#!®# tli® I'ielS 
©f Ibc lii'toFit "be expeateft t© M e^ml ts gt-mter 
tli&ii eitfe®-!* prnmat* w&s a©t tb.® e«s-t. Botto lii'ferM# 
wm imfmlQT to tlie l»efttep :paf®nt ift y4«1A teaS th# dlffes^ 
eaee® wer© net fllfnifioant. 
aifeftfe i» isnetlo 
uMwT M&mrm&t s«|.a#tipa 
Wm awlJtr 0:f oyol«i- In, %rfeiali galas ami' he i»i.« 
ia Am mmmwmmt mlem%m will aep#-ftt, t# 
•»sa@ extant, m tlie saiom»l of iPaMabllltj f0j» tli# 
eiiam©l@r and tht mt® of l©s» ©f m?*t' mrtaMlXltf wltli 
eh&mge im farJL&billtf it mt 
mtf trm. the &%a.ndpoXat of tli® mmortnnXtf f©3? tfTelepliig 
ilMtt from in® pftptl«.ti©8 te«t mtm m & fmtQr 1» t#t©nBiialiig 
tti® pm'^tkml ©elltiig wader s ajmt^m of vemrrent fteleetiou,. 
A rongti mtim&te at differ©»@#« la t@tal mrii.bllit|r as,y 
fee frm the jp^iige ©f l#it-cro«8 fialt# ira. mA fopm* 
ta.'tim* th© magtt' in the Krug te«t er©»»©s was fi*©« ?f.3 t# 
«*• 23 #6 "hmikesM* iMi mmg^ vm:9 gipmltr tlisa tl»t S^w 
til® ©t&er 'p&pmlmtimB wlil^  w#» m 21 #f 
•bttsli®3..®,, W»'9 toasla#li, nasi IlaSjj 
^ »t4it4©ml &t •srS&fclii.t.i' mi atfailafel® is 
th© distributions ©f test-orosn fielAt imm, the fmr popmlft* 
time* fh»$M s« preteatei m tre^nmmf poXf* 
gQ»i Is, Fig«r« %* that tlie Kmg mri«t|r tmt ©rasses mm 
mrlalil® thaa 'ttos© from thm mtim ^©pttlatioas Mmm» mth0r 
mpprnmrnt* Biftwrmm'W mm&m tMe ©thei? ti»trll)tttl#as nm, 
ii©w«?©i*,, mom Miitimlt to teteet. 
Mm® weMmMe. ni^  t-o tli# gBm&tle irmriiabiliti' 
ia ea®b t^pmlatioa wsf 'fe® &btmlmi aaalysi® 
#f varts»ee af the ©resg«« fmm ««re©.. flia 
aaalfsei ar# la f&tel® 1. flie- »©b». isitj fee 
m-tlliiti eoapo»eiits throsgbi th.® Metfaei 
/ 
giTOii lb|' im©i»«er (16). •©!,# ©dap^a^at @f f&riase# attritomtabl© 
t© 4ifftyeiiee» aii^ eg % flaat® wittiir m p&pgl&tim mm «»*• 
%4ajftt#d 'hf 
,  2  . & &  
f; r 
la, mif&i, i.« tls# si^ror mmm. s,t»re, % tk# i,^ pl,&at8 mmn 
stmsft, Mt i» tli® nmmh&T &f mpXimtiem* fto® .esl^latieii 
tm tli0 iMg t#gt Qms»m fee &§ f&llmwt 
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ttis 9^ tii© tm% mm§m tmm. %h& twm Bfmthetlm 
m& tm§ &m is f&fei© 1. 
to approxls^ta Of th8 the 
mmpmmtM e# tt# two poptilatlon® is tm tmmt 
tl©a) mittma p&%ml&%lon) as a s®rm&l fteTla-t®, f. 
f peptalatlon) - g^^Cand popiil&tloa) 
population) «•- fg^'^<2Rft popul^tioo) 
wouia to® •eo.«p&,reA t® f..$| » tli# $,bme tqnatloa 
i« III© Sp^.f whim saf B# the pm^-
gifstt hf r^mm i^ K Im tliif ea»« the ©taation woiiia 
la wiiicli aai «» tli# IL©pp@fi» «f fm§dm f&p mm& 11^ 
respectitsiy. 
The mm^mm% f@r I«i wm t# tfeat for ©sili 
#f tli« . ift tttrf .i«»t til# fo.r iwg was 
slgalflmntll' l;ai»f,©f'. Mfferestef aaeftf tlie ©oapoaesl# fa,r 
til© syaSiieti^es, m tii© ©tli®r U&sM., wtjpe m% signifleant* 
It %n m%&mt tMat t©a8l.4#ml»-3.|" l««s Im. ©oa-
14atiig mfeility ts frtseat ia t&t symtlietlsi tlifea la Inig, the 
mriety fi»om wni©^ thef w«r« ttrtireA* Sewn.! ftxplaaati^ns 
f&w the l©»i ©f T&fl&biliti' mai- fet stmaoet. ^(tm explaafttion 
esttlt tot that 111,© »®l,©©tl,ftii pm-etieei, 'imA hmm werf Bfte^tire 
im ftlttrlag trnquBmey of ft'eM g@ti@#,» J^t §em iweqmm&y 
i« .away tmm $.,St tow&PM Bitm^ o.o &r 1»&, gtneti® 
Is Another ©xfl&ia®,ti©» might t>t that the 
l©fi ®,f mrl&liilitf was & direct result ©f inbreeAlfit. fti® 
mt0 mi i&bmMMng vmM li«p#iiA m tlif- awlter of limm 
ii#l©e$et ,ii9i em&k and the wtlfe wfeieli taiiii of 
%li®s© s|>p®aip@i. in. til® pMwent&gw of liidifiiaiRi# seJ.©©t#a fr&m 




fiie Mm t*# oy©l©s ©f 
F©©xar»st «©l.«-©tiQm- war© e f t m t i m  ia mltrnwlmg the tw^qmrna^ 
ef fitlt -gsmB* Mflmlte %mm&m$ im mmn. t0isl»ero®s jlelti 
w«re ©Mslfi©t ia ®^ii(?i) mmpmrn to Emg, 
tn.e pm9m%&l mrietf* Mkewise, th# «®&ii test^eross yit,M 
f#i* wat lewty tiisa tti&t f®r I»g» retmlts &r« 
i n  afiPttaefil ^ Itn those obtained Uf Sp»fiit aai Brlaliall ( I f ) ,  
Ci5)^ ^'^hnaon (11) im ilagl# #^©1## o,f 
tl©» for ©0'stei:aisf utility. 
flw sliifti lia mmas w«r© equal te the®® ©to-
felaei mitier & m f m m  ©f #ostiw©ai ia whieb 
0«leoMon froa Sj, t0 8^ or Sj vaa ba«d on tMt-crosa per-
f©rffl&iie®» f»sl4ng sM stletties ia th© ftlflag i#ri@s were 
ratiitr inteaslf© including, la sos® msm^ »eleoti©ri ©m the 
tesiia of mmm tmt»&roa& pmf^m&me ©f pr^g«sles„ tsstlag 
im two years, m& teg'tisg at tw# loealiQut.. pro®@tar®.s 
pe»lt ftOGurat# la that tli® ©ffesta of gea®* 
typ« esfirsaiteat l.atei%etl©m0 wo l^t t«ia€ l>t mrew&ge^ oat. 
In tilt r««ri*e,at seri©s,. ©a tlie otMr hsiii, @ele@#^ 
tl'W fe&s«€ oil fraa a tliifle f&m-p m& l©©tttl0ii. 
ffee fae-f tiiat limllar result® wert otet&luei with a less 
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tmqmm&f «»,€. the msnltkAg m&mge in gmmtle 
twm th© t&tft. amilftfel®.. f©, mmm%M €»tlaat© mn tiittn tes 
»aie m» to tlyeet eff#©t ©f ml,m%%m ®a mriafeility ia 
tliis a&tsiPlal. 
itfor© m'mM&rlmg %M effmtw Qf m fSkWlm^ 
•blllty it a-ifjat te® wtll t® rwltw tti® pr@i©#a.n.re» 
ai®t ia. dtt«l,#piaf tli« three syatMllisfi» Oft the Ma is of 
yield 0f llitli? tm% ©r^aggs witli ttm eigM 
% lines frm- tmg w«r« teleetei m aaterial for 
the fiMt^eyelL,# tiig^»@oa^iaiRg iyatheti®, EHij« In ». siailiti* 
a&HiieF .®#Teia limes wm& for the low-ecsmljiiiiiig 
•sfbtfec^i©! 11*®j. sit»l nmsfeeri ^of s©©€i ef tfa® mmpomemt 
S'l w®». •iii>»p©«if@i t0 m.h& mp meh sfrntfettle, fihe 
tw® sfiit.|i®ti©» *@r# •$a,rpi@4 ttorotigli tm •smmmtlmn of tutin*-
eyossing %w watural wiad pollination ia sepamt# is©la.$#€ 
flots t© prstttee Syfi-2 i®«i «« flaatet in tht 
toretding nurseri"' eM& m mmmh^p of pls».ts frm -e&isii 
atlf-pellitmtei. aai mt&mmmi.- t# % Ff' x '11^* ©» tlia M#i# 
©f teat-^.sp©## yleliii 11 Sj liwes imm Kh&j w%m i©l#©t#4 
foj* the a«®on<i-oycle lov-combining 8yn1:h#ti©, jbik®-
wi»e, %:m S.|_' li»®s tmm IHij vmm ielee$«t fer tlit# 
©yole liifii^eoiimaittf sfatfeeti#, ®^^xi{10)* fhirtf-oii# 
lljiei firtft IS4;|,^ inteluding ttto leu seleeted f©^ 
ijfi©p# s®l06li.®<i ^o'ip' ®®ixi('31)* s.il^ ^©'3?® 
:«rf i@d t l ironfl i  tw© gentmtidms ef  i f l t tr^ossisag tef  mMumX 
pr©p©fatioa Im mm is®lat#4 'plot. w&# eawiet terowgli 
©a# ^m&mtXm ,©f iw0-®mms§-S.mg Im & siailar mmm&r. ^Tte 
rttalflag s©«t *&« ms#t to i>r«te@« the papttlstloai stta'dltt 
4a t&ta 
S®s« ImB of ia %h,® womli !•« m* 
tm# to 11ft. ttet & limit-id iitia&®r of lia€s wtft 
•elftttt »i yareat® la m&h ©fel©. fh# m«e ©f S|^ liiie# womli 
ia til® Asgr#® ©f as if tfe.® % plants 
hat l»#eE t© aate si mst©*# Aeeortiag I® Ll (12), 
th# ftTtrage rst« af less- of &®ttroay-.:o»ity %m n- -satliig 
fopiilatlta Qf i monoeeloiai 1»41tM«sI« Is 1/2 i fer feaem^ 
la %h.M atmii' 'tiit two ©yelts &t mmmmt ®tl#®tl®ii 
wml€ hme th# tffeet of two f«Re»li@-ii« aM tft# wm^»w of 
Hats s.tlt-tts4 wmXA Am^mirn the sti# ©f tii« 
popttlatloa la meti i©-a* licpeoted 1#®# toLsfdreafgoilti-
labreediAg la tli# BfnthetX&M m mmpmrn^ %©• 
tmg wtr® @ftl6mMt«4, file wmlmm ofet»la@€ wept pere®ii'l 
for KBl|j|3i|« 10»f i>©,r«®iit far p©i*0©st 
-tties© mlmts &re mt ei «mjffl®l©tt% mgialtmAt t© «-
fl«lR m& .©btewti l#ss ©f Tsfl&tiillti*. 
trn&to'm slgiil fe«#a Ist^lwi whl^fe emlA 
Ume lii.0f©a»®i the »t® of lo»« of ij-etereiM'^sltf M|r©nt 
tli&t ®xpe«t«A. emnryif*,. mnj ttflAtloE ffsa rastoa 
in the #Mp©ill«s f2»©w» lit- i®©l.ft%l©« wmX& h&m- teatti to 
i»<iF«mss ffels womia lAf® been pftrtlealafly ti?^® 
is the ttwm ©X lnterei*©»i4..at« feil®ri»e8 <4-) 
i»tp©rt#ft tft&t pQlUmt'im. fTeqmmlB9 ia'#. gremp o-f »ia# 
im.t«;rplast®€ stcj^kt diffepet aigmifitantlf tmm the 
tim aai'sr rattisoa mmting tiie 'i^eiwltg mm s^laiaet .«,# tee-
tag fee, in p&r%, to Mtfwmmmm itt i&te ©f amt® 
©.f staitlaf, of pla»ts WmMlmg pollen, Itaglfe of 
«ii«4ii,iig p«rl©d,, weight of pollen sii#a, mM. plaat 
beiglit, lire:ii In..®,. gr©«p ©f ,f4ir# itettka dQasii®r#t slail.&|» 
iB- flowerlag ©lis,«etei»l»tle#, m« polllfis.tloii fr#Qiien#l€« 
AM aol aaet the mm0.m rmAm mmt'lmg* 
file -ii lines m®«t lo i*fc® mp tfc® mw 0o»f©,iS.tt ia ©aeli' 
ey©l« w#:f® ©:» tilt l&sls Qf fieias. •Con-. 
sifitmfelt ia fl©i##rl»g eiimraeteristle® may lmv% 
fe©efl pr©@eat «»©iif %hm lines iitefe. 
wmM h&m resttlttt in teflatloms tmm r&atea mating and & f 
mt© ©f .I»¥r#«d2.iig &b«f« tlie txpeot&tloi*. Mff@i«e»ees Itt 
yielding &toilS,|y -of %lit S|^ lines pey se %roml4 &ls© tsere^t-®# 
the rate «f ialJr««44si in tliat «i,® fi#li.lag lia@« 
womlft hrnm m gwm%m w^pwmmt&tlm^ 1,8 tbe feslkft progmf 
l»ereaf«. 
Mf llae ©tpeclallf pmtmt to far ss eoafeinlmg atellitsr 
Is ©eaeemad woiilt liS:ely fe# i^f^rtseated ®©i*e fwqtieiitly im 
tfee saaple ©f plaats teleettd for the mmt eyeie tbmn w©mli, 
leaf pQtBUt 14»et., womM hmm « tmw&mhlB eff«ot tck 
fsj*' ms & snift ifl tlie mw&m ©@«li:ia4-ag alllitj Ib 
feiit wottid the sf la'b»«diiif» ipmgiie, 
ftftd iZll ©alcitl&ted ©o-etfleieats v>f tabreeAlag la 
sliigl© ©f'oles of rfSttrreat mat## ©saiitloAi whem 
p&n&mrnmB of it»tliig sm&. pmim&tifitf of S| iitt## g«£ ft 
wfjp® mot Aetml' ea«,ffi#i«als i» t%m sets ©f »»%©• 
jpiai' fr©» 13 .-i. If e&eti #f t&e S*^ 
la tbe ftril ©ji^le feat te®a. r«pre»eal»®i eqm.Xlf la 
the sa»pl® ^men td ss.ic® mp tlae s#©oat ef-eis tii.® ©oeffieieiit® 
wQwM. ham ¥#«» f.S. It la sppartrnt that differeaees In 
mm hme g#«at ©ffe#l« ©a tlie »%« of tafereetiag 
is a #®ie®%i©fi pf»#g^»a» 
too tlie? tmt^QT of la tiiis pmtlmXmr laireiti-
pi.tl©ii WAS Flafeility of the % llae a®©d mseA to pjpQdmoe 
th,® aja-i fiaefatisa 4.» tti« i%r$% eyele* Si.$ 3% liae# 
legist to Inittat# tlie firif-*-#}-#!® sfatiitti#® were ais® mm" 
liaa©t ia tfe® s-slfiag »trls®» ©f the Amm line# stlettel 
fsr the Sli©j syathtfie $fe»« f&tlet f© i» tlie h&ai-
mm&rf 3«» 19^5 when tiie fif»t taapl® w«.« to fe® 
takes la th# llnm 114)^ This w&s the s#&s0tt, im «h%(M 
Qt ternel® fmm escsli &t tli« ItMs v^m 
•mmpmsl%M€ to prodm.®# !«§» ot @©apltte faiittr# of 
fe,imimt4©a ef ©a© ©i* »©r® llaes .islgiit ii©t astieet in m 
iaersaat plot of g©v»p»l lS.ii®« hmt 1a®ea 
dxpl&lait tti© lew fiablllty as tue in 
p«ft t© loir tesp©fmt«l*e wfei©ii, oe«ttrp@t p'riof to iit 
1:942, til© ymmr the flimt mm w&t®. fb® 
l#w viatellitf of ©ertalm limm ia mm 
lii©i*es»®t FAt# ©f Inbreeilttf.^- &iii. & e#asit©r»-lJie p&w%. &f %h» 
ImM of faFialJllltf oljsarret ia tfee C»®|j si'atiistle as ««-• 
p»r«A with Ems* Altk©i|-fli gmm% iifftfeane# in •rlsbllilf 
0f me littes wftleli aftte up tli® first*©?-®!# Ill afntlietle wtr# 
mm% .wp©rt#ti tli#re is •ffMenee tfest aea# ai,ffei*®ii,.©e« 414 
©eoaf^, Mf fittcli tifferemn-ta. wmM iiaf# ia & 
•&f inhmmAlmg •few# tMmt 
IRi^ a&ia aSmatiig# fa-r fe@«rreat ««l€©ti©ii is 
th&t TarisUilitf i® R&iaUsiaM mt & high lew&l. Tlai® 
«li#uM ptmit'a©y« etfmiim ielestioa »4 ala© pr#fi€® a 
gr*tei»' opporttiaity nm ftoe mmMm&tSma to 
#e«f tbrna Is pmmmt mmAef s tfit®® of eoiitimetts self* 
poll ijri&i&Ion. It i« fre® llie .re«llg ob-l&ia©# ta 
tiiis ittirestig&tlea tim« mZsm mppmprimt& 'pmmm%lQm &re 
t&leE:, gea#ti.« mrlabillty an-f tisslpalei at & rate far 
la txets® ©f ©xpestatloti* Rapid less sf ir&rl&bllitj woal4 
Halt, fee .ftttafefip of mmBMfml eyeltt sad tin© wltlaalis &d» 
ma#« po«0lM» tta€#,r mcurrent seleetlaa, 
la tiie of tlie writti*, the semmd proetiiire out*' 
llnet Spmgaei ftiii Bfiirimll 121) is- %li® *0st 
s«tl8fa.®t®ry 0ia© Y)jr awaet "lo t»te- f@r alnlsiiiaf lalJi»e«aiiig 
ift a mmnrmnt «tl©etl©B ^ragras.. fii.t. iiCii»l|/2 ittt#r#2*©sse» 
&»0iig a sel##t#i, Wa®® w® g»wB ft® i^pamto progenies 
r#@©i^8 mistatiaei. fhe t,asple f©r 
the fttxt &f6le mm hm ia * way m to 
tlnitt tRffe ©rigiaail line equallj dr Rearli- st ia 
the p»rtat&f;© Qf ttoe s«^'le. !##• of «iii« pr®e©4Bi*e 
may ,*»«ia«e »aS« !» any single @jel® tet 
will pr^fM® m,rti.>iiit;y fQi» * aaEiattBt- amaber Qf 
toottief pdi^ibilitf, &lm if Sp,i*ag«®,. ItlieF,' 
sRi Iriwliftli,, if t# "bmlk qwatitle# of tiie 
iat#fei'0:i#e.t «4 ffefiifst® t.ht e«p©«lH# ia 48oiiiti©a for 
at lm$:t #»© gmemtim* Suoli &• -ppm&mrn w#«lt teat to keep 
iab!P#®«ii^ near tm ainiam® Mt if«M mdi m y«» t© 
•©I-®!#* Ikis# #f »©»« lii|5©rt&!iee Is the tmt %U&% UMMMT %hi& 
ifitea,. mBm tbemgli imhmeMm w®mit hm to fee mem* 
tim rninimmt them wml& fet •» w&f af &st&minin$. tlie s^tttal 
rate*, fhia is mm #rapXo3red |» tlit aora 'bp#e€4ig 
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ct 53* H m m 
S®if*p@l.iisati0ii ii«a tmn ooasiamst Im th© llaet 
Xnt^mpmmA iu tite fi3?«t eyel© of mmrmat selettl'©a« 
Stl©eti©ii, at m&h hat &«ett toM-®4 ©m. 
yielis. fti# t©at*#rets fltld of 22 lia&® ««le©t®A 
for high eoafeljftiag a"bllitf ati »•©% §.ltf@w tlgaifieautli' tmm 
file ftferag® |-itlis tmt »Qmm tmm th# iilgli-.#©ii%lal:iig 
sfatbetl©®* •iisilmAr* tilie ttst @.f@f»es of eight 
t&T low 60fflfeinin| abllifty gmm ylelfti tiiaatiallif 
efwl to th.0 arfemf® field ©f tmt mmm» fr©a th.e lew-
eoalalriliig s^atiietlis. Afpllnatt^a ©f tli© two m@tbQ&& tii«f 
pmSmmA siaiiaf reaalts im tills tlmty. ffc@ tmtlB§ prt-gra®. 
in tbe teriei li&d im two yeari, 
testify m% tw© locatioHB, .&iit ia s.#ae »««« a eoafeliwtiea ^.f 
bo til, la mmtrmtt M^lmttm i» tii® r»«rreii* select ioa 
®ert©s bsA. %mw, oa ttsft each growa. at a single locsa* 
t lm sat for « iiiifie .fea:r» Soasiaering tii« iatta&iti- of 
testlttf i» th® two t^'ries# fee bob* 
sid©i»e.i et«&l fQisiteif la rnftii&immf t© tU® 
mutlmmM: selfim »tth.©€,. M i#«s pointed omt that ©alf 
®i»ll. aAtltloiiftl. .aifsa#® t©«ld tee exp«©t«t ia th© ielfiag 
seriet »inm geatiSi# variability within ij liaet w©mM 
fitit® lew. Ifee eftii«r hsai,, ©aesfii mfiateilltf f0i* 
ti@iial faias was «tlll ffeteat ia tlit r«ettrf«at i-©l©®tioa 
f©pml&liQtts. 
file s|riit:listii|-s proimwi Ijj two ©yelei of reewrFent 
51-
%%m mm- sigaifiesatii* less in, coa'biaiiig afelliti-
tima ¥&® I:2r*ig, tlie mrietj. flie reitietloii la 
fatria.lb.ilitf wm gi?#at«r th&a tei- %«©« aatlcinaliei. asswlag' 
that th© t©fr©« of imlireeilag ait ®E#@t€ thmt 
D'H til© Msis of tn# 'mmM'f mt list® »sl©ttet for m^U ©jele. 
4 p&f% of -til# in mfisliilitir %m». t-o a 
aliift la gea@ frequency resultteg ffcm »eleoti®iB« It is ii©l 
likely, hmmfmrt tuat. «»leotloii oontrlb-atit a@r@ feaii sllgiat* 
if te the r«4«0tl®a is. mrtaltliltf. A 1$.p$b p^^rtlo:! of thm 
fetuctio» la mria.biXitj wa# a wmnlt of InlipetA* 
lag-, flits was Mset ©ii t-lit ^sswaptlea tJmt the •aotm&l mt© 
Qf lRl)3?©«4iBg w&« ooEsidefslbly that fhm 
rat© of laTortttiag wmb -sxplftlaeA m pmsihlf re-
smiting froa Mm-'-mRi.mmeBB of MEfi»g mmg 
aiffertfi«ei til flelftlag mf th,® Si^ Use# li^er 8tt., 
in p-reis#tt»©y mm&m. ant Aiff®r®nmm 
In ftefelilij of saet of %%.&. linaf selteitd la the first 
Of©!©. 
flieire is ii®®i for iftfermatiiaa a® to the Qh&ag© 
1ft feattl© mrlalitlltf uiidei» -ieltetl®®. eritleal 
imts mm O'Istaisei ©nlf If tli® pra©«4ttr@s mset me moh timt 
•%lie 'r&%$ &f inbreeding saa he itt#wlasA irltlala ysmsoa&tele 
Haiti df , „/ 
flier# lis als© m nm& for m more mltlmX mmimrlsm of 
»©ai»j*tEit selection sat cssatlanea® ielflag sii4 «.# 
a©tii6is for immmltm ©oateialag abilitj*. la itoeM am in* 
rmtigmtlQn pmrtnims si;id«14 fee aat# t© keep ftll pitas®# 
#f me %m aeries ea a e0»p«.»tel« 
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fmhle 8, Swisa&fy of agroiioalo data oolle@t#€ o& ttft eros®## 
of 304 Sp plfi,nts and Jh inbred lin'js, the teatejp 
parent, x on© open-pollinatei »nd thr®® 
Synthetic varieties, sna, two crosses Involving tfe® 
syntiifttlea, grown In m yield tri&l near Lincoln,. 
Ie"brasS», in"1952. 
Acre Broken BroppeA 
intff Fetlfr®# XieM 'W&iBtum Plants mr@ Staa< 
Bii. 0 0 $ 
mmBm frm ^^^xx(3l) 
1 51^23 90.8 11.1 3 2 9S 
2 51^56 92.4 11.1 1 0 100 
3 51^34 103.5 9.9 3 
3 
0 96 
% 51391 9?.o 10.8 1 98 
3 51^27 97.7 9.5 6 0 96 
6 51^-32 99,1 10.5 2 3 98 
f 51^^60 105.2 13.3 5 0 99 $ 51^65 94.1 12.6 Q Q 9$ 
P 51396 93.2 10.9 2 0 97 
1© 51^33 100.5 12,? X 0 100 
11 513f8 93'^ 11.4 f 1 100 
12 51^63 10"^. s 11.7 16 1 97 
13 51iH0 96.7 10.7 f 1 98 
96 14 51AV59 96.4 10.7 3 i 
15 51W 92. S 11.9 1 3 99 
16 51^^50 96,5 12.i t •0 ff 
17 51^39 93.9 M:X I 4 9$ 
18 51^^30 97.8 11,1 31 
3 
5 9$ 
19 51^^25 94.7 M.S 1 9$ 
20 5i^a7 95.7 11.9 4 i 9$ 
?1 51^16 95.^ 11.2 14 3 fS 
22 51^12 94. fy 10.5 9 . 3 96 
23 51^05 92 10.9 3 1 100 
t2| 5140^4. 99.2 11.1 i § 98 
aj 51390 98.7 10.4 10 1 97 
26 51^^? 101.7 12.3 4 § 97 
27 51500 85.9 11.1 4 1 95 
28 51^+86 99.3 10.6 1 1 9| 
29 51^4-85 101.1 10.7 1 2 9S 
30 51481 102.5 1-^.3 I 0 97 










51506 100.7 12.4 i 1 n 
5150^ 101.2 10.6 1 0 n 
51488 99.0 10.3 4 2 m 
51483 95.7 11 »S 11 3 n 
51475 98.6 11 ..f 1, § m 
51476 99.0 10,5 14 0 9S 
51470 100.4 11.0 It 3 99 
51466 94.2 9*8 
k 
© 99 
51457 101.6 9,6 • a 97 
51451 101.8 U,f 2 a 93 
51453 102.0 11.4 6 3 n 
51444 107.8 12.2 3 2 97 
51^43 92.8 11.8 1 0 100 
96 51442 99.4 11.7 2 7 
51^3 B 92.8 12.0 7 0 99 
51^2-9 101.7 11.9 3 0 fS 
51421 99.3 13.5 2 1 100 
5141B 101.8 12.1 1 0 n 
51415 T':. 6 12.7 4 1 96 
51413 94.5 11.1 f 3 100 
51411 96.7 11*4 3 1 ff 
51409 94.6 11.4 7 2 99 
51^05 89.5 9.7 6 1 98 
51399 97.9 10.3 6 1 99 
51401 98.9 10.0 8 0 99 
51397 96.0 10.0 2 3 98 
51389 100,3 11.3 6 1 9f 
51387 93.3 12.0 4 1 9S 
513B3 95.5 11.6 •ft 1 9S 
51382 94.0 11.1 1 6 100' 
51380 90.4 9.9 3 1 
51381 94.5 11.6 6 2: 98 
51503 95.4 11.4 I 0 99' 
51499 97.4 11.8 1 1 100 
























Tieia Moistwp© WMiitM ga,f»8 itsnt 
it. Bwi. 0 
ii 51388 98.8 12.1 $ 0 190 
# 51395 99*0 12.5 $ 5 ff 
sa 51402 100.9 10.9 2 1 94 
if 51422 99.3 10.9 f 0 1,®§ 
n 51424 99.7 13 *0 2 1 98 
n 51477 97.7 • 12.: 4 3 0 96 
n 51496 104.0 12*3 2 2 m 
n 513®6 96.5 11. ,2 !• 1 99 fk 51403 96.0 11.6 6 0 9B 
51407 100.3 12.1 3 0 ff 
n 51428 101.1 10.7 f 1 9i 
®oste« frm 
n 51779 91.1 10.1 5 2 ff f$ 51780 96* 0 10.2. 2 1 95 
ft 51781 103.1 11.7 9 2 n 
m 51782 94.7 10.0 1 0 fS 
• fti 51763 94.7 10.4 4 1 99 
§2 51784 100.3 11.8 9 1 im 
51785 104.8 12.9 3 • 1 98 
517S6 92.4 10. 4 1 t 98 
85 51787 98.5 11.3 2 0 fi $6 51788 93.S 11.2 4 2 
a? 51789 97»S 9.2 5 4 98 
iS 51790 98.? 11.8 Q 0 98 
Sf 51791 102.6 11.4 4 0 98 
f§ 51792 92.? 10.4 1 1 98 
51793 96.3 11.1 § 1 100 
f2 5179^^ 99.8 10,3 3 0 99 
f3 51795 95.3 12.2 1 1 96 fk 517f6 104.9 iia 3 0 10© 
, f 5 5179? 76.1 10*8 3 0 96 
51798 98.3 11,. 0 4 1 100 
IT 51799 97.1 9.6 3 0 9f 
51800 100. s 11.9 3 1 100 
f9 51801 96.9 10.7 3 1 98 
100 51802 101.0 10.0 3 1 94 
IdX 51803 98.8 10.1 i 1 97 
Acre l»&e» Pmpp0€ 
mtry ?edlgr®« XlRld PUnU 0 law 0 BnmA % 
102 $180  ^ 98. t 10.6 3 2 fi 103 51805 99.5 IX. 2 1 0 ff 10^1' 51806 100,5 10.5 3 1 100 li5 |04 51807 95.6 12.6 X 1 fS 51808 99.^  ^ 13.5 i 3 100 
107 51809 9-':', 6 12.9 1 1 97 108 51810 90.2 9.8 i§ k m 109 51811 96.8 12.9 2 3 110 51812 97.8 11.9 3 • § m 
m 111 5IS13 99.5 11.7 1 0 
112 5181  ^ 105.0 11.9 I I n 113 51815 99*6 10.0 2 1 n 114 5101  ^ 92,8 11.7 § I 97 115 51SI? 103.6 11.2 3 . 1 im 116 51818 99-6 11.2 3 2 n 
117 51819 97.4 11.8 2 § m 118 51820 96.1 10.9 3 2 9$ 119 51821 97.2 13.3 2 1 m 120 51822 99.7 12.9 2. 8 § 9$ 121 51S23 9^+. 2 11.0 6 97 
122 $132U 107.1 11.0 « 3 n 125 51825 91.1 10.7 2 2 12k 51826 9 ^ >.6 10. i)- 2 1 9S 125 51827 lOi'r.O 11.1 3 I ff 126 51828 9 J. 4 11.8 3 3 98 
12? 51829 fO.% 10.3 1 t 98 128 51830 96,8 10.6 k 2 9ft 129 51831 98.1 11.6 1 2 !! 110 51832 102.^ 1- 12.6 3 0 9S 131 51833 100.7 10.3 3 1 9f 
132 5183^-  ^ 93.5 11.2 Q' 9S 133 51i35 92.6 n.i 3 2 99 13  ^ 51836 99.6 9.7 li 3 • 99 135 51837 97.6 10.6 6 0 fS 13# 51838 97. 12.3 k 0 98 
f&bie 8 CContinued) 
A©rt Broken l5ropp#t 
F$€igr«i Yield Plants lars stand 
m. Bu. 0 
137 51839 103.5 10.6 2 0 100 
138 51840 94,9 10.0 5 1 98 
139 51841 96.0 11.? 3 0 9® 
urn 51842 91.8 10.0 3 0 9S 
M 51843 97.6 9.3 3 0 9:9 
li^Z $1844 90.4 11.1 5 3 9S 
143 51845 103.? 10.4 I 2 Ikk 51646 92.9 10.1 0 97 
1^5 51847 97.8 9.8 3 1 m 
51848 96.0 11.1 3 2 m 
w 51849 105.6 10.2 3 1 98 
1^8 51050 9^.8 11.8 4 0 95 
W 51851 100.4 12.1 3 a 9i 
150 51B5E 105.5 10.7 2 1 97 
151 51853 97.8 11.9 3 § 9? 
152 5X85^ 98.4 12.6 a 1 99 
f&st frm Mmg 
153 51679 94.0 X I . 6  0 9i 
15^ 5I680 89.4 10.4 • a 4 9S 
155 51681 90.? 9*3 12 ' 3 9a 
156 51682 93.3 11.1 3 0 97 
157 51683 94,2 11.0 2 2 9? 
lis 51684 88.5 9.3 ? 4 9^ 99 159 51685 90.7 f.i 4 2 
160 51686 91.8 13.© 1 0 . 95 
161 5168? 89.3 11.6 3 2 9? 
162 51688 102.1 11.f 3 0 99 
163 51689 96.9 10.1 4 2 100 
164 51690 8?.0 11.1 2 0 9a 
1^5 51691 94.2 12.6 1 I 99 
166 51692 102.8 10.? 8 3 99 
167 51693 85.4 10.3 f 3 99 
168 51694 8?.4 10.5 k 3 9? 
169 51695 86.9 10.9 4 2 99 
170 51696 79.3 10.2 0 1 II 171 5169? 89.1 11.9 4 0 m 
172 51698 86.1 10.4 3 3 9^ 
Aer® Broken Dropped 
Sutry f ©ilgl*®-# . rum Moietur© Vl&ntB Emm SlM:i 
Mo. Bu. $ $ $ 
173 51699 93.1 11.1 3 1 n 17^ 51700 91.9 12.8 11 1 100 
175 51701 98.0 12.7 a 3 9? 
176 51702 81,3 11.7 3 2 97 
177 51703 91.8 10,5 1 2 9S 
178 51704 87,^ 9.8 k 1 99 
179 51705 91.9 10.3 3 0 
11 180 51706 99.2 11.5 2 0 
181 51707 98. «S 11.3 3 0 9® 
182 51700 96.0 10.0 f 0 98 
183 51709 97.2 9.5 19 99 
im 51710 101.5 10.2 1 0 99 
185 51711 90.2 10.7 k 1 100 
186 51712 97.3 12.6 f 0 98 
18? 51713 81.6 11.3 3 .2 9-S 
188 5171^ 96.2 9.8 1 3 99 
1S9 51715 89.0 10.5 § 0 9^ 
190 51716 87.3 12,6 1 1 99 
191 51717 86.8 11.0 fy 1 99 
X92 51718 92.5 11.6 2 0 97 
193 51719 94.6 11.9 2, 1 9i 
19^ 51720 92*6 10.0 S 2 98 
195 51721 95* 5 11.3 0 0 9i 
196 51722 83.5 10.9 1 0 99 
197 51723 102.9 11 ..4 3 2 98 
198 5172^ 89.0 10*3 1 1 98 
199 51725 91^.6 11.8 f 0 100 
200 51726 86.8 11.8 2 9i 
201 51727 88.8 10.9 3 0 99 
202 51728 98.7 10.3 1 2 95 
203 51729 101.3 10.3 2 2 II 51730 88.5 13.8 0 98 98 205 51731 96.2 12.1 ? 3 20 o 51732 88.2 U'. 2 
5 
0 
207 51733 102.0 12.3 0^ 9i 
fall# t 
Aere Broken Si»opp#t 
iSBtry Fedigr#® lielt Holstw© flauti lays St&ad 
No. • Bu. % % % 
iOi 5^4 80.2 11.3 5 § 96 
209 51735 94.3 10.5 3 0 m 
210 51736 98.3 12.8 f 3 99 
211 51737 99.  B 12.3 0 0 9$ 
212 51738 96.4 11.9 2 0 0 
213 51739 9'^J-.7 12.4 1 0' 96 
214 51740 94.3 11.9 • 5 3 96 
215 51741 95.0 10.5 2 2 98 
216 51742 8^.6 10.6 3 2 97 
217 51743 94.9 12.1 3 2 99 
218 51744 84.9 12.8 6 1 91 
219 51745 85»2 n.o 1 0 9S 
220 51746 83,3 9.4 1 1 98 
221 51747 94.3 11.1 0 1 9f 
222 51748 99.9 13*1 13 2 98 
223 51749 95.7 9.9 1 2 98 
2Zk 51750 101.3 10.3 3 1 93 
225 51751 91.7 11.7 4 § 98 
226 51752 86.6 12.2 3 2 m 
227 51753 96.4 11.9 3 0 9$ 
228 51754 102.6 12,1 3 0 99 
f0St .11*0 J J 
229 51879 95.3 10.4 3 9f 
230 51880 87»3 9.0 $ 2 9& 
p$ 231 51881 02.5 9.1 2 0 
232 51882 86.1 10.8 2 0 98 
233 51883 89.5 9.1 4 1 98 
234 51884 90.1 9.8 9 1 98 
235 51885 89.2 9.2 a 1. 98 
236 51886 89.1 10.0 2 1 94 
237 51887 87.2 9.9 5 2 99 
238 51888 84. 5 Ix.  y 5 3 99 
239 51889 87.7 9.5 3 1 99 
240 51590 92.0 11.3 1 0 9S 
241 51891 89.5 9.3 3 0 ,97 
242 51892 87.4 9.7 2 1 99 









9.8 11 0 98 
5 2 99 
10.1 2 9 96 
9.5 8 ,1 97 
9.k 3 1 fl 
11.0 1 3 9| 
10.7 1 1 9S 
9.3 1 3 99 
10.5 3 2 ,99 
9.0 3 2 
9.2 3 1 9i 
10.5 2 0 97 
9.7 2 0 98 
10.^4- 2 0 97 
9.8 k 2 9& 
10.8 1 1 9a 
9.8 I 0 98 
9.8 2 1 98 
10.6 3 1 100 
10.1 1 1 95 
9.3 1 0 99 
10.9 2 1 9i 
9.8 1 1 98 
10.0 2 .2 9i 
9.^ f 0 9i 
9.6 $ 0 m 
9.8 Z 0' ff 
11.1 0 © m 
10.0 6 3 98 
9.3 k 5 98 
9.k I 1 100 
11.1 1 3 n 
10.3 0 1 9$ 
9.3 0 0 98 
10.8 1 2 9$ 
?M 92.5 
2M 51895 9^4-. 5 
2^6 51B96 89.9 
2^+7 5189? 90.3 
2^8 51898 90 
Zk9 51899 62.3 
250 51900 86.9 
251 SlfOX 89.8 
252 51902 Bl.O 
253 51903, S9.9 
5190^ 87.9 
255 51905 6?.? 
256 51906 90.2 
257 51907 93'^ 
2$Q 51908 92.1 
20 51909 86.0 
Z6§ 51910 79.7 
261 51911 91.7 
262 51912 87.1 
263 51913 85-2 
t ih 5191^ f6.5 
265 51915 96.6 
266 51916 87.5 
267 51917 90.a 
268 51918 93.2 
269 51919 90.2 
270 51920 88. 
271 51921 88.0 
272 51922 87.1 
273 51923 89.2 
274 5l9?Ji^ 9A-.8 
275 51925 93.2 
276. 51926 96.3 
277 5192? 90,0 









Flsats law st&si 
0 
279 51929 91.2 10,  k  3 3 m 
280 51930 87.2 10.3 t 9 SB 
281 51931 87. 11.6 2 1 n 
282 51932 9 .6  1 1 99 
283 51933 92 .7  9 .2  1 3 95 
28^ 5193^ 91.5 it* 3 i 1 100 
285 51935 90,  k  11.2 5 1 9S 
286 51936 9/X.7 f . i  % 1 99 
287 51937 90 .0  10. a i © 9i 
t8i' 51938 89.9 f-.S % 1 99 
289 51939 92.1 f -5  0 0 • 99 
290 519^^0 88.9 9.8 1 1 99 
291 5i9^a 93.1 9,^ 2 a 100 
292 519^2 88.9 9.9 i k 9S 
293 519^^3 87.^ 9.9 1 5 99 
29^ S19hk 96.5 10.7 © 1 98 
295 51945 96 .1  10.2 0' 0 98 
296 519^6 89.6 9.9 1 2 10§ 
297 519^7 93.1 10.1 2 I 94 
298 519^+8 91.5 10.9 # 0 9S 
299 519^9 9'K3 10.6 2 1 99 
300 51950 97.f 10.it u 0 99 
301 51951 90.5 10.6 3 1 97 
302 51952 9^1^.1 9 . 2  3 fy 9® 
303 51^53 81.1 13 .6  3 Q 91 
304 5195^ 90.2 9 .6  2 2 •97 









































Aore Broken Dropped 
Eatrs' p0dlg3Pt® XleM mi&tnm Plants Sari Staat 
So, Bm. ^ ^ ^ 
315 9*^.0 9.9 k 3 fS 
316 SK19**2'-2""2*»6 98.0 11.8 # 3 
31? Sn.f-2-2-2-10 11.1 © 1 98 
318 Si:i9-2*2-.2«.l 9k,I  10.3 2 X XOD 
319 95.^ 10./+ 2 3 100 
320 SIC20.1-1-1-1-1O' 96.3 11. 1 i 98 
321 SI2?-1^3-1-1-1 96.0 11.2 X 1 xo§ 
322 SS27-1-3-1-1-8 96.9 11.0 3 ©• 93 
323 SE27-^~3-2»l 97.2 11.8 •0 2 ff 
32^ SK3X-1-3-3.--1-1 96.x 12.6 5 0' 97 
325 0132-1-2-3-i-l 98.3 11.5 X 0 n 
326 SS32-1*2-2.1 aa.a 11.8 X 2 fi 
test &rmsm of iabret line# frm. Im 3% li»«« 
328 97.9 10.3 Xf X 19© 
329 3KX»^4"-3—l*"! 9^*1 9.5 € X 97 
336 9^.5 10.9 fy k 93 
337 SIliw6-3-X«l 9^. ^  12.5 I 2. $$ 
Test crosses of *I©w* inbred llmei fmm Im S| lis## 
327 sii-.a-3-.i-i 92,6 11.2 1 Z tf 
330 Sliw-l-l.l 8^.7 9.2 § 0 9f 
331 SKl/4^1-l-iwl 90.5 10.9 9 3 97 
332 SK14-2-.1-1-1 95.2 9.9 3 2 9i 
333 SIli|-2~2-l-l B5.2 6 0 99 
33^^ 5114.2.5-1-1 86.1 10.3 2 1 100 
335 102,5 12. /•S' fy 2 fS 
338 SK22-4*2-l-.l 87.1 10.^^ 1 0 100 
*A#e®llftiieo«s %%Mm9 
339 »ill{3l) 87.6 13.9 13 3 97 JkQ 
3^1 
87.3 12,2 U 2 • 93 
KLoJx ' 69. 11.1 5 2 95 
3^2 Irug 8J^.7 13.x 10 • 2 . 95 
m 86.x 12.6 1 3 99 3m 84.5 10* S s X 96 
3^3 MW9 % miik 105*5 Xi.3 X X 97 
3M Cw X m%|% 7f.S X#.# 1 1 95 
